Catecholamines promote the expression of virulence and oxidative stress genes in Porphyromonas gingivalis.
Stress has been identified as an important risk factor in the development of many infectious diseases, including periodontitis. Porphyromonas gingivalis, a gram-negative oral anaerobic bacterium, is considered an important pathogen in chronic periodontitis. Microorganisms, including P. gingivalis, that participate in infectious diseases have been shown to respond to catecholamines released during stress processes by modifying their growth and virulence. Therefore, the purpose of this study was to evaluate the effects of adrenaline and noradrenaline on the growth, antimicrobial susceptibility and gene expression in P. gingivalis. P. gingivalis was incubated in the presence of adrenaline and noradrenaline (100 μm) for different time-periods in rich (Tryptic soy broth supplemented with 0.2% yeast extract, 5 μg/mL of hemin and 1 μg/mL of menadione) and poor (serum-SAPI minimal medium and serum-SAPI minimal medium supplemented with 5 μg/mL of hemin and 1 μg/mL of menadione) media, and growth was evaluated based on absorbance at 660 nm. Bacterial susceptibility to metronidazole was examined after exposure to adrenaline and noradrenaline. The expression of genes involved in iron acquisition, stress oxidative protection and virulence were also evaluated using RT-quantitative PCR. Catecholamines did not interfere with the growth of P. gingivalis, regardless of nutritional or hemin conditions. In addition, bacterial susceptibility to metronidazole was not modified by exposure to adrenaline or noradrenaline. However, the expression of genes related to iron acquisition (hmuR), oxidative stress (tpx, oxyR, dps, sodB and aphC) and pathogenesis (hem, hagA and ragA) were stimulated upon exposure to adrenaline and/or noradrenaline. Adrenaline and noradrenaline can induce changes in gene expression related to oxidative stress and virulence factors in P. gingivalis. The present study is, in part, a step toward understanding the stress-pathogen interactions that may occur in periodontal disease.